Post-exposure prophylaxis (PEP) is a promising but under-utilized strategy for HIV prevention in high-risk populations. Between March 2010 and June 2011, two community-based clinics in Los Angeles County provided PEP in a pilot program to 267 unique individuals. Courses were primarily dispensed to men who have sex with men (84%) and consisted overwhelmingly of a three-drug antiretroviral therapy regimen containing two nucleoside reverse transcriptase inhibitors and either an integrase inhibitor (raltegravir) or a boosted protease inhibitor (lopinavir/ritonavir). Approximately 64% of all PEP courses were followed for at least 12 weeks, and seven individuals seroconverted. Of the seven seroconversions, six had subsequent re-exposure. The low rate of PEP failure calls for expanded funding for PEP in other jurisdictions.
Introduction
Post-exposure prophylaxis (PEP) is an HIV prevention strategy consisting of antiretroviral medications taken by HIV-uninfected individuals immediately following suspected exposure to HIV-infected blood or infectious body fluids. 1 Although PEP has been in use since the mid-1990s, few studies have evaluated its efficacy. Animal models have demonstrated proof of concept by showing post-exposure efficacy in macaques. [2] [3] [4] [5] The only clinical efficacy estimate of PEP in humans derives from a case-control study of occupational PEP following needle-stick injury. Cardo et al. demonstrated that PEP decreased the odds of HIV transmission from an HIV exposure by 81% (odds ratio ¼ 0.19; 95% confidence interval: 0.06-0.52), despite a non-uniform protocol for administration and duration of treatment. 6 In response to these results, non-occupational PEP guidelines were developed and have been available since 1998. 7 Programs offering PEP have been slow to appear in the United States, mainly due to low awareness and/or concerns regarding (a) the need for round-the-clock coverage and (b) absence of rigorous efficacy data by both consumers and providers. In a study of men who have sex with men (MSM) in the United States between 2012 and 2013, only 28% of individuals were aware of PEP. 8 In a survey of providers in Miami and the District of Columbia, 39.5 and 59.7% of providers, respectively, reported ever prescribing PEP. 9 In a study assessing PEP availability across 117 sites in Los Angeles County, Landovitz et al. found that only 14.5% of sites offered PEP. 10 In addition, absence of definitive data, details on appropriate candidacy for PEP, optimal treatment regimens, timing, follow-up procedures, and the fact that concomitant services to be offered are largely based on expert recommendation, have cumulatively limited uptake by both consumers and providers.
The HIV prevalence in Los Angeles County is 0.59%, or almost two times the national HIV prevalence of 0.34%. 11 Although rates of HIV have been decreasing across Los Angeles County since 2008, 11 the HIV epidemic is increasingly concentrated in MSM (83%) as well as Black and Latino individuals (69%). In response to the increasing concentration of the epidemic, an effort was launched in 2010 to provide a more comprehensive package of HIV prevention services in Los Angeles County with the goal of gathering definitive data on best practices for PEP programs. The post-exposure prophylaxis pilot program (P-QUAD) demonstration project was conducted from March 2010 to June 2011 and provided PEP services to individuals at no cost at two community-based clinics in Los Angeles County.
The primary objective of this study is to report the demographics, reasons for PEP initiation, medication adherence, adverse events, and study retention of participants who enrolled in the P-QUAD demonstration project.
Methods
The P-QUAD study was conducted at two communitybased sites in Los Angeles County: the Los Angeles LGBT Center (LA LGBT Center) and the OASIS Clinic (OASIS). The LA LGBT Center is a comprehensive healthcare facility providing a range of medical, behavioral, and support services and programs to the LGBT community of Los Angeles; OASIS is a County of Los Angeles-operated HIV testing and treatment clinic in South Los Angeles. The first enrollment for the study was in March 2010, and the last enrollment was in June 2011.
Upon presentation at either of these sites, prospective participants were assessed by a dedicated PEP nurse for the following inclusion criteria: (1) at least 18 years of age, (2) able to understand and provide consent, (3) less than or equal to 72 h since exposure, (4) sexual partner was a known HIV-positive or a highrisk source, (5) high-risk exposure, (6) was not known to be HIV-positive, and (7) had no contraindicated concomitant medications or allergies. Individuals were also eligible for enrollment if they initiated a PEP starter pack elsewhere.
A high-risk source included MSM; men who have sex with men and women (MSM/W); injection drug users; commercial sex workers; persons who have a history of incarceration; persons known to be HIV infected; persons from a country with endemic HIV (baseline prevalence >1%); perpetrator of sexual assault and/or sex partners of any of the above categories. A high-risk exposure was defined as condomless insertive anal intercourse (IAI), receptive anal intercourse (RAI), insertive vaginal intercourse, receptive vaginal intercourse, and/or receptive oral intercourse with ejaculation, or an instance of any of these activities where a condom was used and either broke or slipped off.
Individuals who met the inclusion criteria were enrolled and provided the first 14 days of medication: tenofovir þ emtricitabine (TDF þ FTC) or azidothymidine þ lamivudine (AZT þ 3TC) alone or in combination with lopinavir/ritonavir (LPV/r) or raltegravir (RAL). Regimen choice was made based on the Centers for Disease Control and Prevention guidance algorithm available at the time. 12 An initial 14-day regimen was provided instead of the full 28-day course to assess side effects at the 14-day mark. Specifically, AZT-based regimens are more carefully monitored due to their association with anemia and thrombocytopenia. In contrast, current, TDF-based PEP regimens likely obligate limited interim laboratory monitoring for a one-month course.
In addition to medication dispensation, enrolled participants were tested for HIV using a bloodplasma ELISA test. Participants were also tested for gonorrhea (rectal, urethral, pharyngeal), Chlamydia (rectal and urethral), and syphilis. Lastly, a blood sample was taken to measure kidney (creatinine clearance) and liver function. Individuals who did not meet the inclusion criteria were either provided risk reduction counseling if HIV-negative or were referred to HIV care if HIV-positive.
Participants were seen again two weeks after enrollment for adverse event assessment and dispensation of the remaining 14 days of medication. Participants were then assessed 4, 12, and 24 weeks after enrollment for HIV antibodies and adverse events. Medication adherence was assessed at weeks 2 and 4 by both self-report and pill counts. Adverse events were graded according to the Division of AIDS (DAIDS) toxicity table, Version 1.0. 13 All participants who seroconverted had stored plasma specimens from earlier visits assayed retrospectively for viral RNA to optimally establish time of infection. Data management and analysis were performed with SAS version 9.4 (SAS Institute, Cary, NC, USA).
Ethical review
This study was approved by the University of California, Los Angeles (UCLA) (Institutional Review Board#: 10-00028). Both the LA LGBT Center and OASIS relied on UCLA for regulatory oversight. All participants in the P-QUAD study provided written informed consent prior to study participation.
Results
Between March 2010 and June 2011, the P-QUAD program dispensed 282 courses of PEP to 267 unique participants. Seventeen individuals presented for PEP services but did not meet eligibility criteria. Of those who did not qualify, three tested positive for HIV at screening; five did not have a high-risk exposure; two refused to participate in the study; three had the exposure more than 72 h before screening; and four did not have data available on the reason for screen failure. Of the 282 courses of PEP provided, 259 were given to participants at the LA LGBT Center and 23 were given to participants at OASIS. The majority of participants accessed PEP only once during the study period (n ¼ 254, 90%), but 11 individuals accessed PEP twice, and two individuals accessed PEP on three occasions.
Participants were predominantly male (95%); between the ages of 25-29 (23%), 30-39 (30%), or 40-49 (21%); White (48%) or Hispanic/Latino (35%); gay (77%), and reported some college education or higher (82%) ( Table 1 ). Approximately 70% of participants reported that they had no insurance coverage, and 37% reported that they were unemployed. Two-thirds of participants reported a family income less than or equal to $30,000 per year.
Most participants reported that the source of exposure was either a known HIV-positive person (55%) or an MSM with an unknown HIV status (38%) ( Table 2 ). The exposure prompting PEP initiation was most commonly reported to be RAI (51%) followed by IAI (28%), and RAI and IAI (11%). Thirty-four percent of participants initiated PEP within 24 h after exposure, 33% accessed PEP between 24 and 48 h, and 29% accessed PEP between 48 and 72 h after exposure. The remaining 3% received a starter pack at another facility and thus the time from exposure to first dose was unknown.
Of the 282 courses of PEP dispensed, approximately 19% had either no follow-up visits or only came for the Week 2 follow-up visit (Table 3) . Eighty-one percent of individuals were retained at Week 4, 64% were retained at Week 12, and 47% were retained at Week 24. Of the 282 courses prescribed, 247 participants returned for >At the Week 2 and 4 visits, participants were asked to self-report their medication adherence. Fiftythree percent of participants reported complete medication adherence, whereas 26% reported incomplete medication adherence, and 21% had unknown medication adherence due to missing the Week 4 visit (Table  3 ). There were no statistically significant differences at the bivariate level between the demographic variables and complete medication adherence.
Sixty-five percent received TDF þ FTC and LPV/r; 25% received TDF þ FTC and RAL; 6% received AZT þ 3TC with LPV/r; 0.7% received TDF þ FTC only, and 0.4% received AZT þ 3TC with RAL. The most common adverse events that were reported were diarrhea (n ¼ 78) followed by nausea (n ¼ 48), fatigue (n ¼ 39), and mild to moderate abdominal discomfort (n ¼ 24). Of these seven seroconversions, six reported anal sex at one or more points during the 24 weeks of follow-up.
Seven participants seroconverted during study follow-up. Five participants tested HIV-positive by antibody test and two tested antibody negative and nucleic acid amplification test positive. Six participants self-reported engaging in RAI and/or IAI after baseline, but one participant reported no subsequent reexposure. For the six who were sexually active after the baseline visit, three reported intercourse with condoms only and three reported at least one instance of intercourse without condoms. Notably, four of the seven participants who seroconverted initiated PEP more than 48 h after initial HIV exposure.
Discussion
The P-QUAD program in Los Angeles County successfully administered 282 courses of PEP over the 18-month pilot study. The predominately MSM participants had a diverse racial, ethnic, education, and income profile. In addition, the program had few seroconversions that were attributable to true PEP failure.
There are important limitations to the study that can serve as learning lessons for other jurisdictions or clinics planning to implement PEP services. Although PEP was offered at two locations in Los Angeles County, neither location had weekend hours which could have limited the immediate provision of PEP. Previous studies have shown that efficacy of PEP wanes over the course of the eligibility window, 14, 15 and four of seven participants who seroconverted initiated PEP after 48 h. Clinics seeking to offer PEP services may consider weekend hours to provide PEP as early as possible and maximize the effectiveness of PEP. Alternatively, clinics with limited hours may seek to formalize arrangements with local emergency departments to provide PEP during off hours. A second limitation is that medication adherence was assessed via self-report and pill counts. Objective measures of adherence including electronic pill monitoring and/or biomarkers of adherence would assist in better assessing adherence. Third, although pre-exposure prophylaxis (PrEP) was not available during this pilot program, offering transition services from PEP to PrEP may lessen the cost burden of repeat PEP participation and save PEP funds for individuals who truly have intermittent exposures. Lastly, the distribution of regimens chosen was constrained because of supply. Regimen choice was neither randomized nor blinded.
The P-QUAD project is unique in that it showed that PEP can effectively be deployed in communitybased settings. The program utilized a hub-and-spoke model with less specialized clinics providing referrals to the two participating sites. Specifically, outside referrals were provided starter packs via the emergency room at Cedars Sinai Medical Center or the Hollywood Men's Wellness Center of AIDS Healthcare Foundation and received the remainder of the regimen at the two participating clinics in addition to being able to initiate PEP at the two "primary" sites. The success of the P-QUAD pilot program led to the creation of the PEP-LA program at the Los Angeles LGBT Center in May 2011. Between May 2011 and December 2016, the PEP-LA program has provided over 3800 unique individuals with over 5000 courses of PEP. The program has also grown steadily from 21 monthly intakes in June 2011 to 97 monthly intakes in December 2016. The number of seroconversions over this time period has been low (n ¼ 9), further suggesting the effectiveness of PEP as an HIV prevention tool. Furthermore, the P-QUAD project acted as the template for the establishment of a successful Countyfunded program for PrEP at the Los Angeles LGBT Center.
The emergence of PrEP as an HIV prevention tool has renewed interested in biomedical prevention. Although PrEP may be appropriate for individuals in serodiscordant relationships or individuals with ongoing multiple condomless anal sex partners, PEP may be a more appropriate strategy for individuals with more episodic or intermittent risk. The growth of the PEP-LA program over the past five years has shown that PEP is both viable and acceptable as a prevention method and serves as one component of an effective overall HIV prevention strategy. By promoting HIV testing, PEP services, PrEP services, and offering transition services from PEP to PrEP, sexual health clinics can provide a menu of HIV prevention options to clients. As the biomedical prevention era evolves, jurisdictions should consider the specific requirements for providing both PEP and PrEP services including weekend coverage and 24-h start-up access mechanisms.
